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[0005] An object of the present invention is to provide a semiconductor 
integrated circuit device including an output circuit which enables to 
adjust skew among differential output signals with a simple structure. 
The aforementioned object and the other objects and novel characteristics 
of the present invention will be clarified from the descriptions of the 
specification and drawings attached thereto. 
[0006] 

[Means for Solving Problems] The following is a brief description of the 
gist of the representative elements of the invention laid open in this 
application. First and second driving signals in accordance with an 
intemal signal to be output are formed, and a phase shift adjustment circuit 
for selectively connecting a capacitor to a path of the first or second 
driving signals is provided in a differential output circuit including first 
and second output circuits for forming output signals, of which phases are 
opposite to each other and which are output from first and second output 
terminals, from the first and second driving signals. 

[0014] 

In the phase shift adjustment circuit, a capacitor is selectively 
connected to a signal path through which a driving signal is transmitted to 
the first or second output circuit for adjusting a delay time of the driving 
signal. More specifically, a capacitor 7 is provided so as to be connected 
via a switch MOSFET 5 to a signal path through which the inversion 
signal 3 is transmitted. Further, a capacitor 11 is provided so as to be 
connected via a switch MOSFET 9 to the capacitor 7. Moreover, a 
capacitor 15 is provided so as to be connected via a switch MOSFET 13 to 
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the capacitor 11. Therefore, to the signal path through which the 
inversion signal 3 is transmitted, the capacitor 7 is connected when the 
switch MOSFET 5 is set in the ON state and the capacitors 7 and 1 1 are 
connected in parallel when the switch MOSFET 9 is additionally set in the 
ON state. When the switch MOSFET 13 is further additionally set in the 
ON state, a parallel circuit of the capacitors 7, 1 1 and 15 is connected. In 
this association, the delay time of the inversion signal 3 is increased 
according to increase in the capacitance value of the capacitor(s) 
connected thereto in the three combinations (the capacitor 7, the capacitors 

7 and 11, and the capacitors 7, 1 1 and 15). 

[0015] As well as the above, a capacitor 8 is provided so as to be 
connected via a switch MOSFET 6 to a signal path through which the 
non-inversion signal 4 is transmitted. Further, a capacitor 12 is provided 
so as to be connected via a switch MOSFET 10 to the capacitor 8 and a 
capacitor 16 is provided so as to be connected via a switch MOSFET 14 to 
the capacitor 12. Therefore, to the signal path through which the 
non-inversion signal 4 is transmitted, the capacitor 8 is connected when 
the switch MOSFET 6 is set in the ON state and the capacitors 8 and 12 
are connected in parallel when the switch MOSFET 10 is additionally set 
in the ON state. When the MOSFET 14 is further additionally set in the 
ON state, a parallel circuit of the capacitors 8, 12 and 16 is connected. In 
this association, the delay time of the non-inversion signal 4 is increased 
according to increase in the capacitance value of the capacitor(s) 
connected thereto in the three combinations (the capacitor 8, the capacitors 

8 and 12, and the capacitors 8, 12 and 16). 

[0016] A control signal 18 is applied to the gate of the switch MOSFET 5 
of the phase shift adjustment circuit, which is provided so as to correspond 
to the signal path through which the inversion signal 3 is transmitted, a 
control signal 19 is applied to the gate of the switch MOSFET 9, and a 
control signal 20 is applied to the gate of the switch MOSFET 13. 
Further, a control signal 21 is applied to the gate of the switch MOSFET 6 
of the phase shift adjustment circuit, which is provided so as to correspond 
to the signal path through which the non-inversion signal 4 is transmitted, 
a control signal 22 is applied to the gate of the switch MOSFET 10, and a 
control signal 23 is applied to the gate of the switch MOSFET 14. 
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[0017] Note that the control signals 18 to 23 are not particularly limited. 
If there are extra external terminals, the control signals may be supplied 
from the extra external terminals. If there are only a limited number of 
extemal terminals, the above six signals are input in serial from one 
extemal terminal into the register and then, the signals thus input into the 
register are each supplied in parallel to the gates of the respective switch 
MOSFETs as the above control signals 18 to 23. 

[0018] The control signals check a phase shift between the output 
terminals OUT and /OUT and delay the driving signal corresponding to 
the output signal which is output at an early timing for agreement of the 
output terminals OUT and /OUT according to the result of the check. In 
the above method for inputting the control signals into the register, it is 
required that a power supply of the semiconductor integrated circuit 
device is cut off and the phase shift adjustment signal is input every time 
the power is supplied again. Since the phase shift mainly serves to adjust 
a phase shift by variation in process, it may be set fixedly. In this 
association, the control signals are formed by applying a ftising current to 
fiise means of a polysilicon layer and selectively cut the fiise mean, or by 
making a ftise of an aluminum layer as an uppermost layer and cutting the 
fiise with a laser beam, or by mounting a nonvolatile storage element such 
as EPROM and performing write operation to the nonvolatile storage 
element. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To adjust the skew between 
differential output signals by installing, in a differential output 
circuit having a first and a second output circuit, phase shift 
adjustment circuits for selectively connecting capacitors to a 
first and a second driving signal path. 

SOLUTION: An output circuit 17 of a differential output circuit 1 
is constituted of a first output circuit constituted of N channel 
MOSFETs Q1 and 02 and a second output circuit constituted 
of N-channel MOSFETs 03 and 04. In signal paths for 
transmitting driving signals to the first and the second output 
circuit, phase shift adjustment circuits having capacitors are 
located. For example, in the signal path for transmitting an 
inverted signal 3 of an inverter circuit IV1, a capacitor 7 is 
connected through a switch MOSFET 5. Then, a capacitor 1 1 is 
connected to the capacitor 7 through a switch MOSFET 9 and 
then a capacitor 1 5 is connected to the capacitor 1 1 through a 
switch MOSFET 13. 
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